Objectives: To assess the effects of turmeric (Curcuma longa) extract on irritable bowel syndrome (IBS) symptomology in otherwise healthy adults.
INTRODUCTION I
rritable bowel syndrome (IBS) is the most common disorder seen in gastroenterology practices (Olden, 2002) . It is a functional disorder characterized by symptoms including abdominal pain, altered bowel habits, and changes in stool frequency (Camilleri, 2001) . There is also evidence that health-related quality of life is significantly reduced in patients suffering from IBS compared to healthy controls (El-Serag et al., 2002) .
The causes of IBS are not clear. Proposed hypotheses include infection and antibiotic use, both of which may lead to changes in colonic microflora. It has been recently suggested that a low-grade inflammation of the gut mucosa may underlie some symptomology (Barbara et al., 2002) .
There is no accepted cure for IBS. Phytochemicals in the form of herbal remedies have offered alternative treatments, for example, peppermint oil (Pittler and Ernst, 1998) . Artichoke leaf extract (ALE) has also been shown to reduce symptom severity in patients with dyspepsia identified as suffering from IBS (Bundy et al., 2004; Walker et al., 2001) .
Turmeric (Curcuma longa) has been traditionally used in Indian, Chinese, and Western herbal medicine for conditions such as poor digestion, abdominal pain, and distension.
Turmeric and its extracts, namely curcumin, have been shown to possess anti-inflammatory, choleretic, antimicrobial, and carminative actions, which would be useful in disturbed gastrointestinal (GI) tract function (Mills and Bone, 2000) . Recent evidence has shown that turmeric inhibits the expression of both cyclooxygenase-2 and inducible nitric oxide synthetase (both of which mediate inflammatory processes) through a common molecular pathway (Surh et al., 2001) .
The objective of the present pilot study was to assess the effects of turmeric supplementation on IBS prevalence, symptom-related QoL, and self-reported effectiveness in otherwise healthy adults suffering IBS.
MATERIALS AND METHODS

Volunteers
Five hundred (500) potential volunteers who had self-reported IBS symptoms for at least 3 months were recruited through newspaper and magazine articles in the United Kingdom. Respondents excluded from the trial included: those who did not meet the current Rome II criteria for IBS (based on the simplified modular format); those currently suffering major organ pathology, gallstones, chronic fatigue syndrome; those taking anticoagulant or antiplatelet medicine; and pregnant and lactating women. All subjects gave informed consent prior to participation and understood that they could withdraw at any time for any reason. The study was approved by the University of Reading Ethics and Research Committee (Reading, UK) and the West Berkshire Local Research Ethics Committee.
Study design
The design of the study was partially blinded, randomized, two-dose, with outcomes assessed through postal questionnaires. Those suitable for study were randomized using MINIM software (London Hospital Medical College, UK) with minimization for gender, age, and IBS type into two groups, to receive either 72 mg (1 tablet) or 144 mg (2 tablets) of a standardized turmeric extract daily (Cynara™ Turmeric, Lichtwer Pharma (UK) Ltd., Marlow, UK) for 8 weeks. A third party not connected with the trial coded treatment groups. Volunteers were aware that there were two groups but they were not told which group they were in.
Tablets were mailed to volunteers with instructions on how to take the medication (one or two tablets each day with breakfast) and copies of two outcome questionnaires. Further questionnaires were sent at the end of the trial. Questionnaires were returned by mail.
The primary outcome questionnaire was based on the ROME II criteria for IBS in the comprehensive integrative format (Drossman, 1999) . A secondary outcome was the IBS Quality of Life (QoL) questionnaire (Hahn et al., 1997) . A further questionnaire allowed volunteers to self-report the perceived benefit of the intervention on symptoms and describe any side-effects.
Statistical analysis
Sample size was calculated as the numbers needed to detect a significant difference between two groups based on a decrease in IBS prevalence of 25% with one tablet and 50% with two tablets (␣ ϭ 0.05 and ␤ ϭ 0.80), allowing for a 25% dropout rate. This was based on other studies conducted within the research group with artichoke leaf extract (Bundy et al., 2004; Walker et al., 2001 ) because there were no preexisting data for turmeric and IBS. Data were analyzed on an intention-to-treat (ITT) basis. Mann-Whitney U tests were used to test for differences in independent samples and Wilcoxon signed ranks tests were use to test for differences between related samples, using SPSS 11.0 for Windows (SPSS Inc., Chicago, IL).
RESULTS
Volunteers
Two hundred and seven (207) volunteers were randomized. The flow of volunteers through each stage of the trial is detailed in Figure 1 , as based on Consolidated Standards of Reporting Trials (CONSORT) recommendations (Moher et al., 2001 ). More than 70% of volunteers were female, the majority were over 50 years old, and mean body-mass index was 26 in both groups.
Primary outcome
IBS prevalence at baseline was significantly lower than at screening, with a 41% (n ϭ 39) and 57% (n ϭ 56) reduction in the one-and two-tablet groups, respectively (p Ͻ 0.001). After treatment with turmeric extract, there were further significant falls in IBS prevalence of 53% in the onetablet and 60% in the two-tablet groups (p Ͻ 0.001; Fig. 2) , this difference not being significant between groups after adjusting for baseline values.
The unexpected decrease in IBS incidence from screening to baseline meant the power of the study to reveal a difference between the two groups was reduced. Therefore, an unplanned post-study analysis of abdominal pain/discomfort scores (one of the defining ROME II criteria for IBS) was performed on the entire ITT group. Significant reductions in score of 22% and 25% were noted in the one-tablet and the two-tablet groups respectively (p Ͻ 0.001), and the difference between groups tended toward significance (p ϭ 0.071).
Secondary outcomes
Baseline IBSQOL values were similar for both groups. After treatment, there were significant improvements in all except one of the domain scores of between 5% and 36%.
Sixty-seven percent (67%) and 70% of volunteers in the one-and two-tablet groups, respectively, self-reported a definite or some improvement in their IBS after treatment. Only one person in each group reported a worsening of symptoms.
Only 9% and 10% of volunteers reported a normal bowel pattern at baseline, which significantly increased to 29% and 32% after treatment in the one-and two-tablet groups respectively (p Ͻ 0.001).
There were no significant differences between groups in any of the secondary outcomes.
Side-effects
No major side-effects were reported. Prevalent minor side-effects included flatulence, which affected approximately one quarter of all subjects, and dry mouth. Side-effects led to the withdrawal of nine subjects (Fig. 1) .
DISCUSSION
The present pilot trial studied the effect of a standardized turmeric extract on symptoms of IBS in otherwise healthy adults. Compliance rate in the study was good, and we feel that providing volunteers with a clear explanation of the study rationale and making them feel valued as participants played a part in this.
A number of possible reasons are proposed for the unexpected decrease in IBS prevalence between screening and baseline.
First, IBS symptoms may have spontaneously improved over the average 3-month period between screening and baseline (Talley et al., 1992) . Second, the screening questionnaire was completed approximately 1 month before Christmas, an often stressful period that may have exacerbated symptoms. Third, the anticipation of being included onto the trial may have brought improvement in some people.
There are also concerns over variations in the two versions of the ROME II questionnaires used at screening and baseline. It appears that the validity of the modular format of the questionnaire used during screening remains to be established, and while the integrative format used at baseline and final is based on a valid tool, it too has not undergone rigorous testing (N.J. Talley, personal communication) .
The decrease in IBS prevalence between screening and baseline produced an unbalanced data set and a corresponding drop in statistical power. Measuring the change in abdominal pain/discomfort score in the full ITT dataset allowed us to increase statistical power and examine any changes using balanced group numbers. The finding of a tendency toward a significant improvement in score in the two-tablet compared to the one-tablet group is promising.
Baseline values obtained from IBSQOL questionnaire were similar in both groups to those reported previously (Hahn et al., 1997) . The significant improvement in both groups in the present study is encouraging.
Self-reported effectiveness of treatment was positive in both groups with respect to improvements in IBS symptomology and usual bowel pattern. There is little doubt, though, that the placebo effect contributed to the improvements seen in the present study. However, it has been stated that one of the most important aspects of treatment of IBS is to establish a good and lengthy physician-patient relationship, which has been deemed to be "as vital as any medication" (Maxwell et al., 1997) . At no point in the current study was there personal contact between investigators and volunteers, in the hope of minimizing this effect. It is also worth reiterating that IBS has a complex aetiology, and as such it is unlikely that a single intervention will have a universal effect (i.e., "one size does not fit all"). It was clear in that in a number of cases the effects of turmeric intervention had been beneficial, to the point where one subject in the two-tablet group reported a vast improvement after 9 years of being "a prisoner in my own home because I could not be too far from a toilet. . . . " As with any complex illness, there will be responders and nonresponders to a particular treatment.
This pilot study has produced promising results, suggesting the implementation of a placebo-controlled clinical trial to investigate turmeric extract further in treating IBS symptomology.
